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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a graphite/carbon complex material for an anode which 
realizes large capacity and excellent high-potential charge/discharge cycle characteristics, 
while preventing dissolution of electrolyte solution. 

SOLUTION: Carbon is put on oxidized graphite particles under chemical vapor deposition 
treatment with a fluid bed reactor to manufacture a graphite/ carbon complex material with a 
coating layer of crystalline carbon on the surface of the graphite. The oxidation is made by air 
oxidation of the graphite particles at 600 to 800° C. 
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mm 


1mA 


\ mmmm 


2 

0. 4mA/cm 








lmV 


mm 


lhr 




lmV-1. 5V 



* MEC : *^;PX^;U;fr-**— h 
DM C : S**^*— h 
[0 09 2] C*2] 



-9- 



m # 

(10) $$F*fl2 0 0 2- 1 4 1 06 2 

17 '* 

£2 









*K«3 




25 


25 


15 


&m® (fts%) 


7. 3 


7.0 


4. 3 


spi^CI^S (wm) 


25. 3 


25. 2 


25. 0 


(m 2 /g) . 


2. 4 


2. 6 


2. 8 


Q 

J^^S (g/cm ) 


n no 


n »q 


n Qn 






u. oouuu 


0 ^R4Q 


* : n mini, ,',tL / 










4,5 


A9 




+r+- n sa 

Ml 


1 4 


t 9 
1 o 


1 1 
1 o 


nr> Air /iiPr*-OC /9C /C/l* 

PC/MC/Mfcl= 1 0/ £ a/ bU* 










3 R7 




367 




92. 2 


93. 3 


90.8 


PC/MC/MEC=50/17/33* 










356 


360 


355 




92. 1 


92. 9 


89. 9 


PC/MC/MEC=70/10/20* 








Mm^a(mAh/g) 


366 


360 


355 


*-o>»*<» 


91. 7 


90. 9 


88. 9 


fgfg(g/cc) 








100g/cm 2 


1. 30 


1. 31 


1. 30 


200 


1.42 


I. 45 


1.48 


300 


1. 58 


1. 58 


1. 70 


400 


]. 65 


1 1.67 


1. 71 



[0 0 93] t^3] 



-10- 



• 



19 



(11) 



$3 



2002-141062 





IX- £ft flal 1 




WX. VI o 


j.' -xx &r ttt bb /— ; ~ \ 






1 i\J 






7. 2 


i ? i 


sp^ra^S (Mm) 


24. 0 


lb. 4 


in 9 

OU. £ 


(m 2 /g) 


3. 6 


2.3 


2. 06 


3 

M&B. (g/cm ) 


0. 89 


0.95 ; 


0. 99 


WSnRI (nm) 


0. 33548 


0. 33548 


0. 33551 


Li-7 NMRni*y7Mppm) 








mm 


42 


42 


43 






12 


14 


PC/MC/MEO25/25/50* 








Jfcm^SOnAh/g) 




358 


355 




m 


91. 8 


92.9 


PC/MC/MEO50/17/33* 








iam^a(mAh/g) 




345 


354 




m 


87.9 


92.4 


PC/MC/MEO70/10/20* 








&m^s(iDAh/g) 


mmx 




355 


5-0>#)3s(*> 


m 


m 


92.8 


m@s«(g/cc) 








7*HBE I00g/cm 2 


1. 28 


1. 32 


1. 17 


200 


1. 54 


1. 42 


1. 24 


300 


1. 74 


1. 56 


1. 32 


400 


1. 80 


1. 66 


1. 38 



[0 0 9 4] 

raw©***] *&w<Dmm-mmm&ttni*m§&i&? 
[8 2] Hio*ii t iiArt*»'r«iawi£*:Bi-ea&*« 



20 



[03] U^A-f*^*^^*— ->3>bfc^ 

mm i o*»wa-&»«o 7 l * -nmr^irx^ h 

MBtt7 



40 



2 
4 
6 
8 
1 
1 
1 



X. Y 



mmmm 
±mwsm 



-11- 



* • 

(12) KNM 2002-141062 

[Hi] 



A 6 Y X 10 16 




(72) RUB* M Wi-W 



-12- 



F (##) 5H029 AJ02 AJ03 AJ05 AK03 AL07 

AM02 AM03 AM04 AM05 AM07 
CJ03 CJ14 CJ22 DJ17 HJ01 
HJ08 HJ14 HJ15 
5H050 AA02 AA07 AA08 BA17 CA08 
CA09 CB08 DA03 FA18 FA19 
GA03 6A15 HA01 HA08 HAM 
HA15 



